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To  reduce  our  dependence  on  foreign  energy  supplies, 
alternative  or  renewable  energy  sources  are  being  pur¬ 
sued.  These  sources  exploit  a  wide  range  of  technologies: 

solar  photovoltaics  or 
power  plants; 
hydroelectricity  (dams); 


ocean  thermal  energy  con¬ 
version  facilities; 
offshore  renewable  energy 
installations,  which  may 
include  ''wind  farms,"  ma¬ 
rine  current  turbines,  and 
wave  generators  (hy- 
drokinectics). 

All  these  technologies  have  the 
potential  to  affect  marine  navi¬ 
gation  and  safety,  and  although 
no  offshore  renewable  energy 
installations  presently  exist  in 
U.S.  waters,  several  are  con¬ 
templated  following  successful 
trials  in  other  countries.  Of  the 
technologies  being  considered, 
wind  farms  and  hydrokinetics 
pique  the  Coast  Guard's  inter¬ 
est  because  their  developers 
propose  to  locate  them  in  U.S. 
navigable  waters. 


Navigation  Impact 

All  offshore  installations,  regardless  of  type,  will  have 
impact  on  vessel  navigation  and  safety  in  their  vicinity. 


Glossary  of  Terms 


Wind  Farm 

A  wind  farm  is  a  group  of  interconnected 
wind  turbines  used  to  produce  electric 
power  and  is  typically  located  off-shore  to 
take  advantage  of  strong  winds  blowing 
over  the  surface  of  an  ocean  or  lake.  A  wind 
farm  may  consist  of  a  few  dozen  to  several 
hundred  individual  wind  turbines,  and  can 
cover  an  extended  area  of  100  square  nau¬ 
tical  miles  or  more.  In  good  meteorological 
conditions,  they  are  readily  identifiable  vi¬ 
sually  and  by  radar.' 

Turbines 

A  wind  farm's  turbines  are  comprised  of 
three  parts: 

a  foundation  below  sea  level, 
a  transition  section  with  a  platform, 
a  nacelle:  a  structure  that  houses  the 
generator. 


Turbine  blades  are  located  opposite  the  na¬ 
celle.  Typical  modern  wind  turbines  are  ap¬ 
proximately  400  feet  above  the  surface, 
have  blade  diameters  130  to  300  feet,  and 
are  rated  between  500  kW  and  7  MW. 

Wave  Energy  Converter 

A  wave  energy  converter  is  a  device  that  ex¬ 
tracts  energy  directly  from  the  surface  mo¬ 
tion  of  ocean  waves  or  from  pressure 
fluctuations  below  the  surface. 

Tidal  Energy  Converter 

Tidal  energy  converters  are  submerged 
water  turbines  that  can  extract  energy  from 
ocean  currents.  These  turbines  have  rotor 
blades,  a  generator  for  converting  the  rota¬ 
tional  energy  into  electricity,  and  a  means  of 
transporting  the  electrical  current  to  shore. 
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Location,  An  offshore  site  could  affect  navigation  based 
on  the  traffic  volume,  types  of  waterway  users  (deep 
draft  or  shallow  draft  vessels,  high-speed  craft,  ferries), 
vessel  sizes  (length,  width,  height,  draft,  tonnage),  and 
other  vessel  characteristics  including  speed  capability, 
navigation  equipment,  and  number  of  passengers. 

In  addition,  an  installation  could  affect  non-transit  uses 
of  the  area  such  as  recreational  fishing  and  day  cruis¬ 
ing,  racing,  marine  regattas  and  parades,  and  aggregate 
dredging.  Lastly,  an  offshore  installation  located  near 
shipping  lanes  or  in  proximity  to  anchorage  grounds 
or  areas,  safe  havens,  port  approaches,  and  pilot  board¬ 
ing  or  landing  areas  could  adversely  impact  vessels 
transiting  in  such  locations. 

Spacing,  To  make  best  use  of  the  wind,  turbine  spacing 
is  proportional  to  rotor  size  and  the  down-wind  wake 
effect  created.  As  such,  wind  farm  turbines  are  gener¬ 
ally  spaced  500  meters  or  more  apart. 

Hydrokinetic  projects  such  as  wave  generators  or 
''buoy  farms"  are  being  contemplated  as  pilot  projects, 
which  will  be  limited  in  size  and  output.  Footprint  size 
will  be  small  and  may  involve  between  four  to  10 
buoys,  spaced  much  more  closely  than  wind  farm  tur¬ 
bines. 

Obviously  both  can  limit  or  prevent  vessel  access 
within  the  installation,  can  create  additional  collision 
risk,  and  could  limit  the  ability  of  vessels  to  maneuver 
and  avoid  collisions  with  the  structures  or  with  other 
vessels  operating  near  them. 

Visibility,  These  structures  could  also  block 
or  hinder  the  view  of  other  vessels,  the  coast¬ 
line,  or  other  navigational  features  such  as 
aids  to  navigation,  landmarks,  or  promonto¬ 
ries  used  by  mariners  to  navigate. 

Electronic  impact.  Larger  structures  could 
produce  radio  interference  with  respect  to  any 
frequencies  used  for  aviation,  marine  posi¬ 
tioning,  navigation,  or  communications,  in¬ 
cluding  automatic  identification  systems.  In 
addition,  structures  could  produce  radar  re¬ 
flections,  blind  spots,  shadow  areas,  or  other 
adverse  effects  on  shipboard  marine  radar, 
and  could  produce  sonar  interference  affect¬ 
ing  fishing,  industrial,  or  military  systems  in 
the  area. 


The  site  might  also  produce  acoustic  noise  or  noise  ab¬ 
sorption  or  reflections,  which  could  mask  or  interfere 
with  sound  signals  from  other  vessels  or  aids  to  navi¬ 
gation.  Lastly,  the  generators  and  seabed  cabling  might 
produce  electro-magnetic  fields  affecting  compasses 
and  other  navigation  systems. 

Effects  of  tides,  tidal  streams,  currents,  seabed  changes. 
Current  maritime  traffic  flows  and  operations  in  the 
area  of  an  offshore  renewable  energy  installation  are  af¬ 
fected  by  the  depth  of  water  in  which  the  installation  is 
situated  at  various  states  of  the  tide.  For  example,  the 
installation  could  pose  problems  at  high  water  that  do 
not  exist  at  low  water  conditions,  and  vice  versa.  In  ad¬ 
dition,  maritime  traffic  flow  and  operations  are  affected 
by  currents  in  the  area  in  which  an  installation  may  be 
situated,  and  current  direction  or  velocity  could  in¬ 
crease  allision  risk. 

Additionally,  the  structures  themselves  could  cause 
changes  in  the  set  and  rate  of  the  tidal  stream  or  direc¬ 
tion  and  rate  of  the  currents.  Also,  structures  in  the  tidal 
stream  could  produce  siltation,  deposition  of  sediment 
or  scouring,  and  other  suction  or  discharge  aspects, 
which  could  affect  navigable  water  depth. 

Mitigating  the  Impact 

While  these  offshore  renewable  energy  installations 
have  many  potential  benefits,  it's  important  to  recog¬ 
nize  the  equally  potential  negative  effects  mentioned 
and  to  devise  plans  to  mitigate  them.  Typically  this  is 
determined  during  the  environmental  impact  state¬ 
ment  process. 


Permitting  Agencies 

The  "lead  permitting  agency"  is  that  agency  that  will  permit 
the  offshore  renewable  energy  installation  and  develop  the 
environmental  impact  statement  for  the  specific  project.  In 
general,  agencies  are  determined  by  project  type  and  location. 
Wind  farms  located  on  the  outer  continental  shelf  come  under 
the  permitting  jurisdiction  of  the  Bureau  of  Ocean  Energy 
Management,  Regulation,  and  Enforcement;  otherwise  the  U.S. 
Army  Corps  of  Engineers  takes  the  lead. 

For  hydrokinetic  projects,  the  lead  permitting  agency  is  the 
Federal  Energy  Regulatory  Commission,  and  for  ocean  ther¬ 
mal  energy  conversion  projects,  it's  the  National  Oceanic  and 
Atmospheric  Administration. 
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Navigational  safety  risk  assessment.  For  example,  an 
offshore  renewable  energy  installation  developer 
should  perform  a  sys¬ 
tematic  assessment  of 
the  risks  to  navigation 
safety  associated  with 
the  proposed  project 
and  its  location  using 
the  Coast  Guard's  risk- 
based  decision  making 
guidelines  or  other 
suitable  industry  stan¬ 
dards. 

It's  important  to  iden¬ 
tify  any  impact  on  nav¬ 
igational  safety  and 
assess  the  increase  in  risk  associated  as  well  as  identify 
and  evaluate  potential  measures  that  could  be  imple¬ 
mented  to  mitigate  the  increased  risks. 

The  Coast  Guard  will  review  the  assessment  to  develop 
a  "safety  of  navigation"  opinion  and  associated  miti¬ 
gation  measures  that  it  will  forward  to  the  appropriate 
lead  permitting  agency. 

Navigational  marking.  The  International  Association 
of  Marine  Aids  to  Navigation  and  Lighthouse  Author¬ 
ities  has  promulgated  recommendations  on  how  to 
mark  different  types  of  offshore  renewable  energy  in¬ 
stallations,  that  they  can  be  conspicuous  under  differ¬ 
ent  meteorological  conditions  and  during  day  and 
night.  These  recommendations  include  marking  the  in¬ 
stallation  perimeter  with  lights,  marking  an  individual 
apparatus  with  alpha-numeric  characters,  and  use  of 
radar  beacons,  automatic  identification  system  trans¬ 
ceivers,  and  sound  signals. 

Charting  and  marine  information.  Proper  charting 
(with  proper  chart  nomenclature  by  a  recognized  hy¬ 
drographic  office)  for  offshore  installations  and  their 
associated  cabling  is  necessary  to  aid  the  mariner  in 
transiting  in  or  near  these  installations.  Promulgation 
should  also  include  notices  to  mariners,  coast  pilots, 
and  notices  in  maritime  publications. 

Limited  access  areas  and  routing  measures.  It  may  be 
necessary  to  create  limited  access  areas  (safety  zones, 
security  zones,  and  regulated  navigation  areas)  in  and 


around  an  offshore  installation  to  protect  the  mariner 
and  the  developer's  property.  Other  routing  measures 

such  as  an  "area  to  be 
avoided,"  precautionary 
areas,  or  traffic  separation 
schemes  also  may  be  uti¬ 
lized. 

Technology  improvement. 
As  the  offshore  renewable 
energy  installation  indus¬ 
try  matures,  technological 
advances  in  equipment 
design,  fabrication,  and 
materials  may  reduce  the 
impact  on  shipboard  elec¬ 
tronic  equipment.  Other 
mitigation  measures  may  include  modifications  to  re¬ 
duce  radar  cross-section  and  telemetry  from  wind 
farms  to  radar,  for  example,  as  well  as  modifications  to 
the  shipboard  radars  themselves. 

On  the  Horizon 

Alternative  or  renewable  energy  is  already  here  in  the 
United  States.  Wind  farms  dot  the  landscape  and  are 
being  proposed  for  offshore  locations.  Developers  are 
working  diligently  to  create  hydrokinetic  devices  to 
harness  water  power  from  our  rivers  and  along  our 
coasts. 

Although  offshore  installations  may  present  new  chal¬ 
lenges  to  safe  navigation  in  U.S.  waters,  proper  prepa¬ 
ration,  a  complete  voyage  plan  taking  into  account  all 
relevant  information,  and  proper  adherence  to  the  ap¬ 
plicable  navigation  rules  should  ensure  safe  passage  for 
a  vessel  as  well  as  its  crew. 
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